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I  INTRODUCTION 


Measurements  oi  a'mospheric  radio  noise  are  being  made  by  the 
Klee tronics  Laboratory  oi  the  Military  Research  and  Development  Center 
(MRDC-EL) .  a  joint  Tha  i  I  and -Un  i  ted  States- organ  i  zat  i  on  in  Bangkok.  The 
noise-measuring  equipment  (Fig.  1),  modeled  after  the  U.S.  National 
Bureau  of  Standards  Radio  Noise  Recorder,  Model  ARN-2,  is  located  near 
the  village  of  l.aem  Chaining  (Fig.  2),  about  90  kilometers  southeast  of 
Bangkok,  in  order  tc  minimize  interference  from  man-made  noise.  A  view 
of  the  site,  showing  the  standard  ARN-2  antenna  and  ground  plane,  is 
presented  in  Fig.  3. 

The  cooperation  and  participation  of  t^e  staff  members  of  the 
Thailand  Ministry  of  Defense  and  the  support  of  the  United  States 
Advanced  Research  Projects  Agency  and  the  U.S.  Army  Electronics  Command, 
have  made  it  possible  for  the  data  presented  in  this  report  to  be 
ac  c ii in ii  1  ated . 

Tables  1  and  11,  below,  present  information  about  the  site  and  the 
equi pment . 

For  convenience  in  applying  the  results  in  this  study,  a  nomogram 
for  transforming  effective  antenna  noise  figure  to  noise  field  strength 
as  a  function  of  frequency  is  presented  in  Fig.  4. 
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FIG.  1  4.RN-3  ATMOSPHERIC  RADIO  NOISE  MEASURING  ECU1PMENT 
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FIG.  3  RADIO  NOISE  RECORDING  STATION 


Table  1 


RADIO  NOISE  MEASURING  SITE  AT 
LAEM  C'.IIABANG ,  THAI  LAND 


GEOGRAPHIC.  l.OCAT  1  ON 

ELEVATION  ANGLE  OF  HORIZON 

Lit i t ude 

l.on# 1 1  udff 

13. 55°N 

100. 90°E 

Less  than  3  degrees  in  all 
directions;  zero  degrees  towards 
the  west  (Gulf  of  Thailand) 

Table  11 

ARN-3  BAI •» 0  ,v01  SF.  RECORDER  SPECIFICATIONS 


Antenna 


Frequencies  of  Measurement 


Effective  noise  bandwidth 
of  receiver 


Standard  6. 6294*meter  121.75  feet) 
vertical  antenna  with  ground  plane 
consisting  of  ninety  radial  wires, 
each  approximately  100  feet  long. 

(,,  13,  27,  160,  530,  2,300,  5,000, 
and  10,000  kHz. 


Recording  chart  speed 
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Fa  =  Effective  Antenno  Noise  Figure  =  External  Noise  Power 
Available  from  an  Equivalent  Short,  Lossless, 

Vertical  Antenna  in  dB  Above  kTb. 

En  =  Equivalent  Vertically  Polarized  Ground  Wave  rms.  Noise 
Field  Strength  in  dB  Above  1  ^V/meter  for  a  1-khz  Bandwidth. 


MHz 


Frequency  in  MHz 


Source:  ESSA  Tech.  Report  IER  18-ITSA  18-28 

FIG.  4  NOMOGRAM  FOR  TRANSFORMING  EFFECTIVE  ANTENNA  NOISE  FIGURE 
TO  NOISE  FIELD  STRENGTH  AS  A  FUNCTION  OF  FREQUENCY 
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II  DISCUSSION 


Tile  noise  ..'ata  contained  in  this  report  are  coinpat  ble  with  the  data 
m  a  series  of  technical  Notes  published  by  ITSA,*  (Series  18)  "Quarterly 
Radio  Noise  Data,”  The  following  two  parameters  of  the  atmospheric  noise 
are  tabulated  it-  the  Appendixt 

(1)  Mean  power 

(2)  Mean  envelope  voltage. 

The  mean  power  is  a  basil  parameter  and  is  expressed  as  an  effective 
antenna  noise  factor,  F^.  F  is  defined  as  the  noise  power  available  from 
an  equivalent  loss- free  antenna  in  dB  above  kTb ,  the  thermal  noise  power 
ava  (able  from  a  passive  resistance,  where 

k  -  Bol tzmann' s  constant  (1 . 38  a  Id*23  oules  per  degree 
Kelvin) 

b  =  Effective  receiver  noise  bandwidth  (Hz) 

T  *  Reference  temperature,  taken  as  288 ’Kelvin. 

file  mean  envelope  voltage,  Vj .  is  expressed  as  a  deviation  in  dB 
below  the  mean  power. 

four  frequencies,  either  in  the  ME  and  HF  bands  or  in  the  VLF  and 
IT  bands,  nav  be  recorded  simultaneously  for  30  minuter.  Switching  between 
the  two  sets  of  four  frequencies  is  accomplished  automat i t; 1 ly  each  half 
hour.  The  average  powei  and  the  mean  envelope  voltage  are  recorded  an  an 
8-channel  strip-chart  recorder.  The  t  irty-minute  samples  are  taken  as 
representing  the  noise  condition  for  the  full  hour. 

The  month-hour  medians  for  power  and  voltage,  F  and  Vj  ,  respec- 
iivelv,  are  uetermined  from  the  hourly  values  scaled  from  the  chart 
recordings  for  each  of  the  corresponding  frequencies.  Normally,  from 
twenty-five  to  thirty  observations  of  the  mean  power  are  obtained  monthly 


Institute  f  T  IrcmssuniLStion  Seienceiaml  ternnomy.  of  «he  Institute*  for  Ennronmenlsl  Research, 
Environment »l  s,  tence  Sorites*  V-fmmi  si  ral  ion,  t'.S.  l)epsri^-n  ‘  Commerce. 


lor  each  hour  ol  the  day  and  1  rom  ten  to  fifteen  observations  of  the  voltage 
<i<  viutions.  Hlieu  there  are  I ewer  than  fifteen  observations  ol  the  mean  power 
or  seven  observations  ol  the  voltage  deviations,  the  tabulated  values  in  the 
Appendix  are  identified  by  an  asterisk. 

lhe  extent  ol  the  variation  ol  the  noise  power  from  day  to  day  at  a 
pai  titular  hour  ol  tin?  day  con  be  determined  from  the  upper  and  lower  decile 
values  of  h a .  those  are  expressed  in  dll  above  and  below  the  month-hour 
median,  fa[(,  and  designated  by  1)^  and  1)(  ,  respectively,  in  Table  A-l. 

time-block  median  values  oi  noise  are  tabulated  on  a  seasonal  basis 
a  I'd  are  obtained  by  averaging  all  mont  b  •  h  «u  r  medians  for  the  four  hours 
ol  the  day  within  the  l  ii  ree- mont h  period  (see  Table  A-2  and  Kig.  A-l).  The 
time-block  values  conform  to  the  seasonal  time-block  values  used  in  CtlR 
Report  No. 

The  results  of  the  noise  measurements  at  MF  and  HK  for  th.w  months 
March,  April,  and  May  1966,  are  given  in  this  report.  Nc  data  for  LF 
and  Vt.F  for  these  months  are  available,  but  it  is  expected  that  data  for 
these  frequency  bands  will  be  publish-  d  in  subsequent  reports. 
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MONTH  - HOl-H  VALUES  OF  HAD  10  NOISE 


Station:  LAEM-CHABANG  l.at.  13. 55°N  Long.  100. 9°  E  Month  March  19bb 
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=  Med  lift  value  of  effective  antenna  noise  in  dB  above  kTb. 

=  Ratio  of  upper  decile  to  aedien  in  dB. 
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Table  A-l  (Continued) 

MONTH -HOUR  VALIF.S  OF  RADIO  NOISF. 


Station;  LAEM-CHaRANG 


l.at.  13.55°N 
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20 
18  5. 

17  5. 
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98  12  10  4.0  bl  12  16  4.0 

93  14  13  7.0  70  8  15  3.0 
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Fewer  observations  than  15  days  of  mean  power  meaaurementa  or  7  daya  of  voltage  measurementa 
~  Median  value  of  effective  antenna  noise  in  dB  above  kTb. 

i 

=  Ratio  of  upper  decile  to  median  F^  in  dB. 

Ha;  »o  of  r»ed  l  an  F  to  lover  decile  in  dB. 
am 

=  Median  deviation  of  average  voltage  in  dB  below  mean  power. 
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